This article studies transitions out of unemployment for benefit recipients in Spain. We analyse the duration of unemployment, distinguishing between spells that end in recall (workers returning to the previous employer) and spells that end in exit to a new job. This distinction allows us to find that the recall hazard rate increases around the time of exhaustion of benefits. However, this happens only for workers receiving Unemployment Insurance (UI). Because we are unable to replicate this result for workers receiving Unemployment Assistance (UA), we believe the finding lends support to the hypothesis that in Spain firms and workers make a strategic use of UI.
I. Introduction
Unemployment spells can end with the worker finding a new job or being recalled by the previous employer. In Spain, more than a third of jobless workers return to the firm where they were previously employed (Alba et al., 2007) .
1 One possible explanation for firms recalling workers after a spell of unemployment is the existence of firm-specific human capital (Pissarides, 1982) . Firms have to lay-off workers in periods of sluggish demand and recall some of the workers when their benefits are about to lapse. Running out of benefits makes workers more likely to accept a new job (Juradja, 2003) . However, the extent to which a worker's search strategy is mirrored in the firm's recall decisions is an empirical question that motivates a separate estimation of the recall and new job hazards.
In Spain the Unemployment Compensation System (UCS) does not contain any element of 'experience rating' for contributions. This provides an incentive for firms to adjust their labour demand through lay-offs and recalls. In a context of implicit re-employment contracts between workers and *Corresponding author. E mail: josem.arranz@uah.es 1 Recent work has found recalls to be prevalent in Europe (Fischer and Pichelmann, 1991; Jansson, 2002; Jensen and Svarer, 2003; Mavromaras and Orme, 2004) . See, in addition, Robertson (1989) for Canada and Katz and Meyer (1990) for the United States.
firms, the recall hazard rate is expected to rise as the time of unemployment benefit exhaustion approaches. The 'spike' in the re-employment rate at the expiration of unemployment benefits is interpreted as evidence that recipients wait until their benefits run out to return to work -one of the bestknown empirical results in public finance and labour economics (see, e.g. Card et al., 2007) . 2 A better understanding of the recall behaviour is important for labour market policy and measures addressing joblessness. Many studies have stressed that individual transitions out of unemployment depend on the extent to which recall by the previous employer is expected (Jensen and Westerga˚rd-Nielsen, 1990; Corak, 1996; Rosholm and Svarer, 2001; Jensen and Svarer, 2003; Røed and Nordberg, 2003) . In Spain, research on unemployment duration has exclusively focused on the generosity of the UCS without distinguishing recalls from new job hazards (Alba, 1999; Bover et al., 2002; Gonzalo, 2002; Jenkins and Garcı´a-Serrano, 2004; Arranz and Muro, 2007; Arranz et al., 2009) .
In this article, we study unemployment exit rates around benefit exhaustion. Specifically, we first examine the hypothesis that recalls are synchronized with the expiration of unemployment benefits, using selected data on unemployment benefit recipients in Spain from 2000 to 2002. Employer identifiers in our data set allow us to distinguish unemployment spells ending in new jobs from those ending in recall. Second, prior Spanish literature on unemployment duration has only used information on the duration of insured unemployment -which is a censored estimate of the duration of the jobless spell and, therefore, a poor proxy for the actual time a worker spends without a job (e.g. Muro, 2004, 2007; Jenkins and Garcı´a-Serrano, 2004; Arranz et al., 2009) . In this sense, an important departure of our study is that we construct a data set that measures the duration of unemployment, instead of only the length of benefit receipt. We are, therefore, not restricted to analysing exit rates just prior to benefit exhaustion, because we observe the length of the spell during which each worker is actually jobless, instead of only the duration of the unemployment benefits he/she receives -i.e. our data set allows us to know when the unemployed enter employment, either before or after exhausting the unemployment benefits. Therefore, our study also extends the existing Spanish UCS literature in terms of data quality.
Finally, we distinguish between the contributory system -Unemployment Insurance (UI) -and the assistance system -Unemployment Assistance (UA). UA constitutes a different benefit scheme aimed at workers whose contribution period falls short of qualifying for UI. This distinction is made mainly for two reasons. First, these two schemes differ as regards their characteristics and objectives. On the one hand, UI is received by unemployed individuals who have worked for a minimum time period (12 months) and its level depends on the worker's previous earnings. On the other hand, unemployed persons who are not entitled to UI might receive UA, so that the main objective of UA is to target the unemployed with a low income in order to reconcile the objective of social equity. UA entitlement depends on whether the individual has family burdens, and the benefit level is based on the Statutory Minimum Wage (SMW) (see next section). Whereas, UI usually allows job seekers to receive offers with more attractive wages (and, therefore, to secure more productive jobs), UA recipients make up a more disadvantaged group in the labour market because they have had less job experience than UI recipients. For this reason, UA recipients are expected to have a weaker attachment to their former employer. By distinguishing between UI and UA and between recall and new job exits from unemployment, we make a novel contribution to the literature because previous research on recall duration has not distinguished between the two types of benefits (Røed and Nordberg, 2003; Alba et al., 2007; Fallick and Ryu, 2007) .
3 In addition, the existent studies on UA have exclusively analysed the work disincentive effects arising from the UA scheme, without distinguishing between recall and new job durations. 4 Our main conclusion is that the UI recall hazard significantly rises at the point of benefit exhaustion.
2 See, for instance, Katz and Meyer (1990) . For analyses of unemployment duration when benefits are near exhaustion although the following studies do not distinguish between exits from unemployment through recall or through a new job see, e.g. Fallick (1991) and Narendranathan and Stewart (1993) , who show that the effect of unemployment insurance benefits on the hazard out of unemployment decreases over time, or Micklewright and Nagy (1998) , Stancanelli (1999) , Bratberg and Vaage (2000) and Puhani (2000) , who do not find any rise in the hazard near benefit exhaustion. 3 Although Alba et al. (2007) also distinguish between recall and new job exits rates, our analysis differs from theirs in several dimensions. Apart from dividing the sample according to the type of benefits received by the unemployed (either UI or UA), we have information on the level of these two types of benefits and on the individual's unemployment duration beyond the exhaustion point. Therefore, we are able to know when the unemployed enter employment, either before or after exhausting the unemployment benefits. 4 Studies that analyse the effect of UA on exits from unemployment are scarce. See, for example, Earle and Pauna (1998), Erbenova et al. (1998) , Stancanelli (1998) , Micklewright and Nagy (1999) or Arranz and Muro (2007) .
That is, many job seekers are indeed waiting to return to work when their UI elapses. Thus, this article provides the first evidence for Spain on a significant influence of firms' recall policies as determinants of the duration of workers' unemployment benefit spells: the length of time that workers collect benefits is affected by firms' recall decisions. In contrast, the recall hazard rate among UA recipients does not increase around the time of UA exhaustion.
The article is organized as follows. Section II gives a brief description of the Spanish UCS. Section III describes the data and variables. Section IV presents the competing risks duration model. Section V disentangles the estimation results for UI and UA recipients. Finally, conclusions are given in Section VI.
II. The UCS in Spain
The Spanish UCS is composed of two parts: UI and UA. On the one hand, individuals who have lost their job involuntarily -including the end of fixed-term contracts -and have worked for 12 months or more during the 6 years preceding unemployment are eligible for UI benefits. Individuals who have worked for 12-17 months can receive UI for up to 4 months. Those who have worked for 18-23 months can receive up to 6 months, and so on up to a maximum of 24 months of UI for those who have worked for 72 months or longer (Table 1) . The amount of UI is determined as a percentage of the average wage in the 12 months preceding unemployment: 70% during the first 6 months of unemployment and 60% for the remaining period of eligibility. The minimum amount is 75% of the SMW if the worker has no dependent children (100% if he has dependent children). There is also a maximum equal to 170% of the SMW, which is raised to 190% (220%) if the unemployed person has one (two or more) dependent child (children).
There are two key institutional differences between the UI systems in Spain and those in other countries. First, the absence of experience rating in the Spanish UI tax system. As a result, the unemployment benefit system contains a subsidy element that can lead to an extensive use of recalls. Since UI claimants expecting to be recalled have less of a tendency to search for a new job, 5 individuals may repeatedly cycle between UI and employment with the same employer. For instance, some individuals might work for the minimum amount of time needed to qualify for benefits (1 year), collect benefits for as long as possible (up to 4 months), be recalled to the previous employer and, finally, repeat the cycle. Thus, instead of searching for a new job, UI recipients may wait for a recall from their previous employer as of the time the benefit is exhausted. At the same time, employers may synchronize their recall decisions according to the unemployment benefit entitlement because laying off a worker with a high potential entitlement is less costly to the firm than laying off an equally productive worker with a low potential entitlement -the former will be less likely to find a new acceptable job with an alternative employer than the latter (Pissarides, 1982) .
The second notable characteristic of the UCS in Spain is the availability of UA 6 for individuals in the following situations: (1) did not meet the minimum contribution period for eligibility; (2) exhausted UI and has family dependents; (3) returned from foreign migration; (4) was released from prison; (5) an invalidity spell ended by the labour authority declaring the worker able to take a job; (6) aged 52 or older. Of these seven potential situations, we focus on the first one, since our data set only includes UA benefit recipients who do not meet the minimum contribution period for UI eligibility. The level of UA has no relation to previous individual monthly wages. A family income criterion is used whereby per capita family income must not exceed the SMW. A flat rate equal to 75% of the SMW is paid to all beneficiaries with one or no family dependents, 100% with two and 125% with three or more. The receipt of UA is time limited and is conditioned on which of the above-indicated situations the worker is in (Table 1) .
Thus, due to their larger prior tenure, their ensuing larger firm-specific human capital and their larger levels of unemployment benefit entitlement, UI recipients are expected to have a stronger attachment to their previous employer through recalls. In essence, one may expect the opposite recall outcomes when comparing UI and UA recipients -i.e. firms will prefer to recall UI recipients as they approach the 5 It should be stressed that recall is always just a possibility and never a certainty. Unfortunately, we only refer to temporary lay offs in an ex post sense i.e. job separations ending in recall. We have no information on ex ante temporary lay offs i.e. those that begin with a person expecting to be recalled. In any case, this ex post concept gives the proportion of unemployment from spells involving no job change (Feldstein, 1975; Clark and Summers, 1979) , and it is not ambiguous in the sense that it is not based on whether individuals decide on what is a new employer and what is not (Alba et al., 2007 7 This will cause lower search intensity on the part of UI benefit recipients and lower hiring costs for the firm. The result is increased job attachment while at the same time permitting flexible employment adjustment and reduced risk of losing training investments.
III. Data, Variable Definitions and Descriptive Analysis
The data
The data have been extracted from the Integrated Benefits System (Histo´rico del Sistema Integrado de Prestaciones, HSIPRE), a Spanish administrative data set that provides information on the unemployment benefits received by each worker. We use a sample of job losers who entered unemployment under benefits from January to June 2000 -the Spanish UI coverage is rather large (Blanchard et al., 1995; Toharia, 1997; Jenkins and Garcı´a-Serrano, 2004 ). The quality of this data set is deemed to be high; being administrative in nature, the information is free from the problems common in survey data (such as nonresponse and interviewer bias) (Jenkins and Garcı´a-Serrano, 2004; Arranz and Muro, 2007; Arranz et al., 2009) . It includes information on the type of benefits received, the claimant's initial entitlement, the current unemployment benefit duration, the number of children the individual has, the monthly benefit amount and the individual's previous earnings. Unfortunately, the HSIPRE follows recipients only for as long as they collect unemployment benefits. Furthermore, this data set cannot distinguish spells ending in a new job from those ending in a recall. We overcome these deficiencies by merging employment records from the Spanish Social Security (SS) with the HSIPRE. These SS records are reported by every employer (registration with the SS is obligatory for all workers) and include workers' entire employment and unemployment history from June 1999 to June 2002. Since each firm is issued with an (anonymous) identification number -which is separately recorded for every single spell of employment -starting from the unemployment spells under consideration in the year 2000, the recipients' previous and subsequent spells of employment were identified. Thus, we can distinguish recalled workers from those who changed jobs. In addition, the combination of the two data sets allows us to cover not only the period when workers are covered by unemployment benefits but also the period of transition from unemployment to employment when benefits expire. The SS records contain information on the benefit recipients belonging to the HSIPRE data set regarding their age and gender, the qualifications required for the job, the duration of the unemployment spell, the reason for termination of each spell (voluntary/involuntary or retirement), the province of residence of the worker, an identifier of whether employment spells are accomplished through a Temporary Help Agency (THA) or not, the type of contract held by the worker (temporary or permanent) and the firm size.
From the initial sample, we drop individuals who do not meet all the following criteria: (1) entered unemployment due to involuntary reasons -i.e. dismissals or termination of temporary contracts.
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As we consider only the first spell of unemployment occurring in the indicated period, we obtain a 'flow sample' of unemployed workers in the terminology of Lancaster (1990, p. 162) ; (2) in the previous job, the individual was registered with the General SS Scheme; (3) the individual started receiving UI or UA; (4) workers must remain out of work for more than 30 days. We eliminate workers with unemployment spells lasting 30 days or fewer because they have had movements from job to job without experiencing unemployment. Finally, since the law contemplates early retirement at the age of 52, we limit our sample to workers aged between 16 and 51 years old.
Deleting observations with missing variables (Table A1 in the Appendix shows the loss of observations from the initial data set), we are left with a sample of 5992 individuals (corresponding to 36 282 individual-spell observations), 3981 of which ended in a new job (66.43%), 1650 of which returned to the same employer (27.54%) and 361 of which were still unemployed at the time of the data extraction or were artificially right censored at 18 months (6.03%).
9 Therefore, recalls -i.e. returning to the same employer -constitute an important element of the unemployment under benefits in Spain. Table 2 shows the means for selected variables by re-employment outcome and for UI and UA recipients separately. As expected from Section II, these two groups of recipients are markedly different. For instance, the presence of high qualification levels, as well as permanent contracts, is larger among UI recipients, while UA recipients (particularly those who re-enter employment through a new job) have held many more previous jobs on average than UI recipients (and, therefore, have suffered more turnover).
As Table 2 shows, short unemployment spells usually end in a recall. The average duration of an unemployment spell is shorter for both types of recipients who are recalled than for those who find a new job. Finally, men and younger workers are more likely to change employers.
Variable definitions
Benefit-related variables. We define a dummy variable that equals 1 for each month that the worker receives UA and zero when UI is received. The impact of unemployment benefits on the hazard is also measured using functions of the time until the benefits lapse. 10 We include time until benefit exhaustion dummy variables for seven intervals covering the months before and after the benefits expire. These variables are designated 'UB418' through 'UB4À10'. Each of these time-varying exhaustion dummies takes on the value of one in its designated interval and the value of zero in all other periods. For example, 'UB12-18' takes on the value one when the individual is 12-18 months until exhaustion; 'UB0' takes on the value one on the day of benefit exhaustion; 'UB À5 to À10' takes on the value one 8 We cannot distinguish between these two reasons for job termination. Nevertheless, we have information on the type of contract held by the individual in his previous job. Workers with permanent contracts are expensive to dismiss, so when they are laid off they are unlikely to come back or to be called back. In addition, a great majority of workers in Spain become unemployed because of the end of their contracts. We understand that the end of a contract is not exactly the same thing as being laid off. By contracting with fixed term contracts, firms have no need for temporary lay offs. Workers who quit their jobs (i.e. end their employment for voluntary reasons) are not considered in this study because they can access neither UI nor UA (Section II). 9 There is a small number of individuals with durations greater than 18 months. In order to avoid noise in the results, we artificially right censor these observations at 18 months. In addition, although a spell of unemployment can end with an exit from the labour force, the data set does not include an identifier for this possibility. Anyway, observations beyond 18 months are censored, so we regard this inconvenience of the data set as being of minor relevance. 10 Although the replacement ratio is available, it has not been included because it is problematic to include both the time to benefit exhaustion and the replacement ratio as covariates. The reason is that the replacement ratio drops to zero after the benefits expire (so those variables are probably highly collinear and the estimated effects become imprecise). when the individual is 5-10 months after benefit exhaustion.
Sociodemographic variables. Apart from gender, we include in the estimation the individual's age at the start of the unemployment spell. The oldest unemployed persons are in possession of skills that are more prone to becoming obsolete, and they are expected to experience more difficulties in adapting themselves to a new job -and, therefore, to stay unemployed for longer (Narendranathan and Nickell, 1985) . 11 Although no information on marital status is available, we do have the individual's number of children (which is a proxy for being married ). On the one hand, individuals with children are expected to be more eager to accept any job and those without more able to afford a prolonged job search (the former may also search more intensively for a job, due to their family responsibilities and their subsequent need for more income).
Previous job variables. We consider variables associated with the previous job held by the individual, such as the industry, the type of contract held, the firm size and whether the individual was hired through a THA or not. In addition, our data set does not contain variables related to the individual's educational attainment or occupation, but the required qualification level in the previous job (a proxy for the educational level). It indicates a position in a ranking determined by the worker's contribution to the SS. Therefore, although it is somewhat related to the individual's qualification since it reflects the worker's professional category and salary, it does not reveal the worker's level of qualification, but rather the level of qualification required for the job.
12 As in previous studies using data from the SS records, we group those 10 categories into four groups (Table A2 in the Appendix). We have no ex ante expectation about the effect of this variable on the hazard out of unemployment: on the one hand, the higher the worker's qualification level, the higher his/her reservation wage and thus the lower the probability of accepting a job offer; on the other hand, employers may prefer those unemployed with higher qualification levels (as they expect greater productivity), so that the probability of exiting from unemployment may be higher.
In addition, we have information on the number of previous jobs held by the individual. 13 This latter variable collects the number of jobs held prior to the one leading to the spell of unemployment under study, since the database includes the complete employment history of workers from June 1999. It provides us with a measure of the number of times they suffered unemployment from that date. On the one hand, individuals more accustomed to moving jobs may supposedly be more 'employable' (and therefore be expected to leave unemployment earlier), but, on the other hand, such behaviour may signal instability to potential employers (and, thus, they may exit from unemployment later).
We are able to distinguish whether or not the individual entered unemployment from a job with a fixed-term contract, with a permanent contract or with a discontinuous open-ended contract. The latter type of contract allows for interruptions of the labour relation due to seasonality. These interruptions (typically, in autumn and winter) are covered either by working in a different industry or by receiving unemployment benefit receipts. In other words, when each season ends, workers hired under discontinuous open-ended contracts may be laid off, but they expect an implicit recall by the same firm in the following season. Thus, workers under this latter type of contract enjoy a strong relationship with their previous employer during the lay-off; this relationship is much stronger than with other types of contracts, since individuals retain seniority and other employment-related benefits (for instance, they have the right to return to the same job with the same employer, since they have the privilege of being approached first by their previous employer on their availability to re-enter their payroll). In addition, when being laid off, those individuals receive payments subsidized by the government (through the UI system for the time spent unemployed ).
We finally control for the industry in which the worker was engaged in the previous job; some industries may have more fluctuations in demand or supply than others, which means that the tendency to use recalls as a means of smoothing labour force adjustments may be relatively high, other things being equal. Nevertheless, we expect that workers in the 11 The oldest unemployed normally accumulate more labour experience, which generates a higher reservation wage (Folmer and van Dijk, 1988) . 12 It may be the case, however, that a worker with higher education is far below the category that would correspond to his formal education. For instance, an individual working in the lowest category, 'labourers', may well be in possession of an academic degree. 13 Tenure in the previous job is not included in our estimations because of the high correlation between this variable and the benefit entitlement variable (Section II). service and construction industries will face expanding employment opportunities and higher chances of finding a job. Such industries are characterized by the highest proportions of temporary employment in the Spanish economy. Since worker turnover is high, individuals usually move very frequently from one job (through recalls) to another, and job tenure is usually short.
As regards firm size, its impact is included through five dummy variables: 10 workers, 410 and 50 workers, 450 and 200 workers, 4200 and 1000 workers and41000 workers. Two relevant factors are associated with firm size: the effectiveness of workers' representatives and the cost of lay-offs for the firm. Workers' councils (comite´s de empresa) can only exist in firms with at least 50 employees (Jimeno and Toharia, 1993) . In larger firms, therefore, the relevant legislative constraints that determine the size and effectiveness of the workers' councils are considerably more restrictive with respect to the optimizing behaviour of firms (Mavromaras and Rudolph, 1998) . Given the costs borne by workers in recallsin terms of losses in current income, future benefit entitlements, employment security and human capital depreciation during lay-offs -councils are expected to minimize the duration of recalls effectively in larger firms. Moreover, smaller firms can be expected to experience longer recall durations because workers employed by smaller firms will be less able to influence the timing of such recalls. As the firm size increases, there will be more and stronger workers' councils with both the power and the incentive to intervene and assist workers' optimizing behaviour.
Other variables. Regional labour market and household conditions are also taken into account, through dummies for the 17 Spanish Autonomous Communities and the quarterly regional unemployment rate as a time-varying covariate. We expect that the unemployed who live in regions with low regional unemployment rates will enjoy a higher probability of finding a job since there will be less competition for existing vacancies.
Finally, seasonal effects are captured by a set of dummy variables indicating whether workers entered into unemployment in January to February, March to April or May to June. Finally, a duration dependence pattern through a number of monthly dummies used for the baseline hazard specification is included for each exit rate.
Nonparametric analysis
Empirical job finding rates -distinguishing between a new job and a recall -are shown in Fig. 1(A) and (B) for UI and UA recipients, respectively (the standard errors were used to construct confidence bands in the figures). The estimate in a given month is the proportion of the number of unemployed who make a particular type of transition to the number of those individuals who are still unemployed in that month. In constructing these figures, we make the conventional assumption of independent competing risks (e.g. Katz and Meyer, 1990) ; the hazard plot for recalls treats job starts as censored, while the hazard plot for new job starts treats recalls as censored. As Fig. 1(A) shows, the new job finding hazard overall slightly decreases among UI recipients (except for some spikes that might reflect imminent exhaustion of entitlement) up to the 11 months of unemployment; from this month onwards, the new job hazard rate increases throughout the course of the spell. On the other hand, the recall hazard rate also has a declining behaviour up to the 11th month, shows a notable spike around the first year of unemployment, and finally declines just after the 13th month, remaining close to a flatter line from the 14th month onwards. Among UA recipients (Fig. 1B) , the new job hazard increases at an accelerating rate from the 13th month onwards, and it remains above the recall hazard, except for the 8th month of unemployment.
We now study the effect of the potential duration on the exit rates from unemployment. Figure 2 (A) plots the proportion of UI recipients who find a new job and who are recalled to their previous job. Figure 2 (B) shows the corresponding series for individuals eligible for UA. A positive integer in the x-axis indicates that some months remain before benefit exhaustion, while a negative integer indicates that some months have passed since benefit exhaustion. Among UI recipients ( Fig. 2A) , the new job exit rate is always above the recall exit rate. Moreover, the recall exit rate gradually increases when 5 months remain to exhaustion and up to the month of benefit exhaustion (corresponding to time 0). On the contrary, the new job exit rate only increases up to the moment when 3 months remain to benefit expiration. From then on, the likelihood of both finding a new job and being recalled diminish. On the contrary, among UA recipients (Fig. 2B) , both the new job and the recall exit rates are at relatively low levels in the months immediately preceding exhaustion. In addition, there are no apparent spikes around benefit exhaustion either among individuals who are recalled or among individuals who find a new job.
In essence, the increasing recall rate at exhaustion among UI recipients ( Fig. 2A) suggests that recalls serve as persuasive evidence of the strategic use of compensated unemployment by both workers and firms. The rise in the recall rate begins some months before exhaustion and vanishes after the final month of the claimant's entitlement. Thus, recalls are likely to be retimed in order to coincide with the expiration of benefits (compared with the finding of new jobs), and after UI benefit exhaustion, the longer a worker remains unemployed, the lower is the recall (and new job finding) probability. Thus, if the UI recipient is not recalled at benefit expiration, she will be substantially less likely to be recalled thereafter, consistent with the hypothesis of Katz (1986) . On the contrary, UA recipients mainly re-enter employment (either through recall or through finding a new job) once some months have passed since benefit expiration. Thus, the strategic use of the unemployment benefit is not so apparent among UA recipients.
IV. A Competing Risks Duration Model
We specify a discrete-time duration model with competing risks of exits following the formulation proposed by Allison (1982) and used and extended by Steiner (2001) , Lauer (2003) and D'Addio and Rosholm (2005) , among others. This type of model is common in the analysis of temporary lay-offs where all the unemployed are subject to the competing risks of a recall and a new job (Katz, 1986; Røed and Nordberg, 2003; Alba et al., 2007) . To model the transition from unemployment to employment through recall or a different employer, we define the discrete hazard rate with competing 
Hazard rate risks for each different kind of event as (Allison, 1982) 
where t i is the length of individual i's unemployment spell; i ¼ 1, . . . , n are individuals. The unemployment spell can end, T ¼ t, in any of j states: j ¼ 1 (re-employment through a new job) or j ¼ 2 (re-employment through the same employer as the immediately previous one; that is, a recall takes place). Each observation continues until time t i , at which point an event occurs or the observation is censored. Unemployment spells that are still in progress at the end of our sampling frame (i.e. no transition out of unemployment has been observed until duration T) are treated as right-censored observations. For these observations, both destination indicators are 0. It is assumed that the time of censoring is independent of the hazard rate for the occurrence of events, at least after controlling for other factors. It is also assumed that the set of two states at which unemployment spells end is absorbing and equal for each person.
Assuming that the competing risks are independent, the hazard rate from unemployment is given by
Assuming that all spell observations are independent, the likelihood function for the original state j can be written in terms of hazard rates as follows (Allison, 1982, p. 88 
In this expression, we suppose that individual i experiences event j at time t i or else is censored at t i . As usual, the indicator function i equals one if an event occurred at time t i (complete duration) or else is censored at t i . Therefore, the first component of (3) captures the transition rate and the second component is the survivor function.
Given that (3) is a function of the transition rates, we just need to specify the dependence of the latter on a set of explanatory variables. For the hazard rate we choose the logistic specification that, with multiple events, generates the multinomial logit model (Maddala, 1983) . It allows for the three possible states considered: employment through a different employer; employment through recall and remaining unemployed (which is the reference state category). For individual i, the transition rate to state j in period t specified as a multinomial logit can be written as (Steiner, 2001; D'Addio and Rosholm, 2005) 
where Z(t) is a vector of explanatory variables that may vary with time; the vector of parameters to be estimated; stands for the baseline hazard that captures the duration dependence. For the specification of the baseline hazard, we choose a piecewise constant hazard approach by specifying monthly dummies D(t), of which the coefficients for transitions to employment through recall can differ from those for transitions to employment through a different employer. Finally, in our analysis " accounts for unobserved heterogeneity characteristics in the model such as motivation, ability, effort, etc. We assume that " is destination state specific, time constant and independent of the observed characteristics.
The contribution to the likelihood function for a single individual is equal to (D'Addio and Rosholm, 2005)
where q jk are indicators for making the transition to each of the possible destination states at time k: re-employment through a different employer from the immediately previous one (j ¼ 1) or though the same employer (j ¼ 2). Unemployment spells in progress at the end of the observation period are right-censored observations and for these observations, both destination indicators are 0. In Equation 5 we assume that unobserved heterogeneity is discretely distributed with unknown support points (see Heckman and Singer, 1984 , for the advantages of this distribution). Then, the likelihood function for an individual may be obtained by integrating the following conditional likelihood distribution:
where " are the location points (that can be interpreted as intercepts for the baseline hazard function), the probability associated with them and s the number of support points. In the following section, we estimate this likelihood function by maximum likelihood to discover how individual and labour market characteristics influence unemployment spell durations via recall or a new job.
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V. Estimation Results
According to the estimation results for the entire sample (Table A3 in the Appendix), UA recipients re-enter employment later via recall and through finding a new job than UI recipients. In particular, UA recipients are 25% less likely to re-enter employment via recall than UI recipients. Thus, UI recipients enjoy greater attachment to their former employers, since they expect to be recalled sooner than UA recipients. This finding is consistent with the existence of implicit contracts between firms and UI recipients: firms prefer to rehire first individuals whom they already know and value (which is typical of UI recipients). Thus, it is important, as already pointed out in Sections I and II, to analyse the re-employment behaviour of UI and UA recipients separately. For this purpose, Table 3 presents the estimation results for these two groups of unemployed individuals separately.
The estimations are obtained based on the likelihood function (6) by the maximum likelihood estimator. 15 Given that both support points are highly significant in any specification of the model, exit rates into recall or new jobs are affected not only by the measured individual and job characteristics of the unemployed, but also by the unobserved characteristics of the unemployed. Estimated coefficients and the value of the log-likelihood are affected by the inclusion of unobserved heterogeneity. In particular, unobserved heterogeneity increases the log-likelihood values in the estimations, which indicates an improvement in the fit of the model.
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Interesting insights arise from the time until exhaustion variable. In particular, the effect of entitlement benefit duration on the hazard rate out of unemployment is different according to the route taken back to work. UI recipients exit through recall faster as the moment of benefit exhaustion approaches. The recall hazard rate for these individuals has a large spike at the point of benefit exhaustion (it is more than three times larger than in the reference period ). Moreover, it remains large in the four months after benefit exhaustion. Thus, among those UI recipients who are recalled, this outcome is expected to be more likely to occur either at the moment of benefit exhaustion or once their benefits have run out to return to work. In contrast, although the hazard rate into a new job for these individuals also rises as the moment of exhaustion approaches, it is less than twice as much as the reference period on the day of exhaustion. This behaviour reflects the joint effect of a falling reservation wage and rising job search intensity as the UI is close to exhaustion (Mortensen, 1977) . Similar evidence has been found in other empirical studies. For instance, Card et al. (2007) also found for Austria a large spike in the exit rate at the point of benefit exhaustion (for both new jobs and recalls), and that the hazard rose only slightly thereafter.
In contrast, the recall hazard rate for UA recipients is lower as benefit exhaustion approaches, at the moment of benefit exhaustion and thereafter (relative to the reference period ). Therefore, not only are UA recipients less likely to exit from unemployment via recall than UI recipients (as previously commented on), but also their recall is not being timed according to the impending exhaustion of UA benefits. In addition, the new job hazard rate for UA recipients is not significantly different depending on the remaining period to exhaustion. This result underscores the importance of distinguishing between the effects of UI and UA programmes on the decision of recipients to exit from unemployment to a recall or a new job.
In addition, most of the sociodemographic variables have different effects on the two hazard rates. The time profiles of the recall and new job hazard rates differ by gender, age, the qualification required by the job and the number of children. Men have a 14 We perform a test (available from the authors upon request) for the assumption of 'Independence of Irrelevant Alternatives' (IIA) through the Hausman test (Hausman and McFadden, 1984, HM) and Small Hsiao test (Small and Hsiao, SH, 1985) . In both tests, the null hypothesis of IIA is not rejected; therefore, the multinomial logit specification shows no indication that it is inappropriate for each arrival state (new job or recall). In addition, a Wald test and an Likelihood Ratio (LR) test are performed (also available from the authors upon request) in order to examine the null hypothesis that the coefficients of each category do not differ significantly from each other, for all the possible combinations. The rejection of the null hypothesis means that it is adequate to distinguish between exits into a new job and exits into a recall job; therefore, the competing risk specification seems to be appropriate, since none of the categories should be combined. 15 We use an identification theorem of Han and Hausman (1990) , which gives conditions under which the competing risk model is identified even if the covariates for each risk are identical. The identification condition basically requires the presence of at least two continuous variables among the covariates. Our estimation includes several continuous variables: age, age squared and the regional unemployment rate. 16 A simple LR test of a model with unobserved heterogeneity against another without unobserved heterogeneity confirms the conclusion that unobserved heterogeneity is significant (these tests are available from the authors upon request). 
À3556.757
Note: See Table A3. larger cause-specific hazard for exiting from unemployment through a new job (under both types of benefits). However, males who receive UI are less likely to be re-employed by their previous employer than women. Age is an important determinant of recall hazards among UI recipients. As age rises, the lower the recall hazard rate is, up to a minimum of 25 years old (from then on, the hazard rises). This negative impact on the recall hazard rate for the youngest unemployed is most probably caused by demand-side effects; employers do not desire to rehire persons with insufficient firm-specific human capital (given the high cost of acquisition in the open market). In addition, it is possible that young workers are deliberately searching for new jobs that match their preferences more accurately (which may very well vary for young persons). Moreover, the UI recipients with the highest qualification levels are more likely to exit from unemployment through recall, while the qualification level presents a nonsignificant impact on the recall hazard rate for UA recipients. Finally, the number of children is another significant variable: individuals without children exit sooner to a new job than the remaining ones, which may suggest that they are more willing to accept job offers (in essence, they are more mobile). In contrast, evidence exists of a null effect of the number of children on the recall hazard rate. As regards the variables collecting the characteristics of the job previously held, firm size plays an important role. As stated in Section III above, for both groups of benefit recipients, the larger the firm size is, the higher the recall hazard rate is. A likely interpretation is that individuals employed by smaller firms will be less able to influence the timing of their recall outcome; whereas, workers' councils in larger firms will be able to favour workers' optimizing behaviour. In addition, the individuals' new job hazard rate is also larger in relatively large firms among UI recipients, but not among UA recipients. Concerning the industry of employment, UI recipients in services suffer a lower transition rate from unemployment into a recall job than those in manufacturing. This result is expected in as much as workers previously employed in manufacturing (and particularly in larger firms) move from one job to another with relatively high frequency. We also appreciate that workers receiving UI and who have worked in the services industry are more likely to find a new job.
The duration of recall spells is shorter for benefit recipients who have held either temporary contracts (among UI recipients) or discontinuous open-ended contracts in their previous job (among both UI and UA recipients). This is reasonable, to the extent that workers under discontinuous temporary contracts enjoy a stronger relationship with their previous employer while they are unemployed. Thus, they do not usually engage in job-seeking activities because they regard themselves as employed and may be virtually certain to return to their jobs at the end of the lay-off period. As a result, benefit entitlement creates incentives for employers to offer fixed-term rather than permanent contracts.
Finally, as regards the state of labour market demand, the unemployed who receive UI and live in regions with a lower regional unemployment rate enjoy a higher probability of finding a recall job, since there may be less competition for existing vacancies in their respective locations.
As regards duration dependence, Fig. 3(A) shows the predicted hazard rate at the means of covariates for UI recipients, while Fig. 3(B) does so for UA recipients (after controlling for observed and unobserved heterogeneity). As we will see, the fact that the hazard rates for these two groups of benefit recipients show different duration dependence patterns illustrates the danger of estimating a single risk hazard rate, instead of a competing risks model. Among UI recipients, the estimated hazard for finding a new job lies above the estimated recall hazard rates. This result is sensible to the extent that recalls may carry a higher wage due to the accumulation of firm-specific human capital -see, e.g. Fallick and Ryu (1997) . The new job hazard rate shows no clear duration dependence up to the 11th month; from then on, positive duration dependence is apparent. Presumably, increased search activity as unemployment duration lengthens results in increases in the new job hazard rate. In contrast, the recall hazard rate first rises up to the second month and then shows a decreasing pattern.
17 A likely interpretation of the fact that the likelihood of being recalled is more likely during the first months in unemployment is that firms' risk of losing employees on temporary lay-off increases with unemployment duration; as a result, this makes recall by the employer earlier. These results are, therefore, coherent with those found by Katz (1986) , Katz and Meyer (1990) , Corak (1996) and Jensen and Nielsen (1999) .
Among UA benefit recipients (Fig. 3B) , the hazard of finding a new job is above the recall hazard rate. Given that the majority of UA recipients in our sample are entitled to 6 months of unemployment benefits, we observe that there is an increase in the 4th month of unemployment in the UA recall hazard rate but we appreciate no increases in the recall hazard rate either at the moment of benefit exhaustion or 1 month before or after benefit exhaustion. Therefore, we conclude that there is no duration dependence in the recall hazard rate among UA benefit recipients. Finally, among UI benefit recipients, a spike in the 5th month of unemployment for transitions into a new job is observed.
VI. Conclusions
In this article, we have examined the re-employment probabilities of unemployment benefit recipients in Spain. Our focus has been on how the unemployment benefit compensation system affects the exit from unemployment via either recall or the finding of a new job. For this purpose, we have distinguished between the unemployed receiving UI and those receiving UA, since UI benefits are typically received by workers with longer previous jobs (while UA benefits are typically received by workers who do not meet the minimum contribution period for UI eligibility). The data set used contains information on the characteristics of workers who became unemployed from January to June 2000, their work history, unemployment duration and benefit-related variables.
Apart from the fact that individual characteristics influence the recall and new job hazard rates differently, UI recipients leave unemployment sooner than UA recipients (as expected ). However, the former are more likely to be recalled as the exhaustion of UI approaches, at the point of benefit exhaustion and after some months have passed since benefit exhaustion. In contrast, the recall hazard rate among UA recipients decreases as UA exhaustion approaches.
The indicated results suggest that the duration of unemployment benefits has a strong influence on firm recall policies and workers' new job finding behaviour, which confirms the importance of distinguishing between UI and UA benefit recipients when analysing the transition from joblessness to employment. In particular, the fact that the chances of being recalled among UI recipients increase markedly around the time of benefit exhaustion can be interpreted from both the demand and the supply side of the market: as the exhaustion of benefits approaches, firms appear to time their recall decisions to coincide with the benefit entitlement of their recalled workers. In addition, no pattern is discernible among UA recipients, whose exit rates increase after the benefit exhaustion period. The fact that the exit of UA recipients from unemployment is mainly observed after the exhaustion of benefits suggests a context in which firms are more interested in recalling UI benefit recipients mainly because of their higher job attachment. Therefore, firms recall UA benefit recipients only after UI recipients have already been recalled or re-employed elsewhere.
These results imply that it can be a joint decision of both workers and their employers that determines how the UCS is used. In particular, the finding that firms do not recall workers until they are about to exhaust their UI benefits suggests that, when the need for a temporary employment adjustment arises, employers may rely more on temporary lay-offs and less on other adjustment mechanisms because they can shift part of the cost of the adjustment to the public purse through UI. From a policy point of view, the risk that UI benefits may artificially subsidize the regular use of recalls by employers suggests a limit to benefit payments to temporarily laid-off employees through administrative rules. In this regard, the benefit administration would need to assess the frequency of UI claims associated with recalls that seem to have no real insurance function, and the effectiveness of particular measures to limit them (see, e.g. Jurajda, 2004) . Note: Regression includes controls for 17 regions, unemployment duration (in months) dummies variables (baseline), month of entering unemployment. 'TVC' means time varying covariate. *, ** and *** indicate significance at 10, 5 and 1% levels, respectively.
